Open loop reactive power (Q) 
INTRODUCTION
In Germany one of the reasons for using reactive power control by PV plants is contained in the requirement of the BDEW MV guideline from Section 2.3, "Admissible voltage changes" [ 1 ] 
METHOD DESCRIPTION
The operating principle of the open loop Q(U) control algorithm may look as the one in Figure 3 . 
BUSENWURTH PHOTOVOLTAIC POWER PLANT
The PV power plant studied in this paper is located in Busenwurth, Germany, see Figure 6 . The electrical diagram of the power plant is depicted in Figure 8 . The plant is divided in seven subsections each of them connected to a LV/MV transformer and with 120 pieces of the TLX 15k PRO+ string inverters ( kVA S r 15 = ). These subsections are connected through a MV cable to the main transformer to the HV network approximately 5 km away. For each section of the plant (TR1 to TR7) there is an electrical schematic built in Power Factory as in Figure 9 . Due to practical limitations, model aggregation has been applied to a block of 10 inverters. They are represented in the circuit by a single PV generator with a scaled rated power. This simplification can be done as long as the aggregated inverters are placed relatively close to each other with negligible cable lengths in comparison to the other components (transformers and LV, MV cables).
Figure 9: Schematic of one PV plant section in Power Factory

TEST RESULTS AND COMPARISON WITH SIMULATION Test on a 10 inverter group in laboratory
A preliminary test has been performed in order to assess the performance of the dynamic RMS simulation model in the local laboratory shown in Figure 10 . Similar performance is observed both in simulation and measurements. The voltage oscillations are deviating from the steady state value by +/-2%. The RMS phase currents are shown in Figure 13 . An increase in the magnitude of the current is observed mainly due to the increase in the reactive current component. The reactive power is displayed in Figure 14 . A steady state error is visible, mainly due to the absence of the inverter's output filter in the RMS model. The active power output is shown in Figure 15 . A small decrease in the power is seen in the measurements if reactive power control is active. This small relative error accounts to less than 2% of the initial active power. Further simulations show that when applying the Q(U) control algorithm to the entire plant the maximum stable sensitivity decreases slightly (around 12.5). Further simulations show that the system is more stable when using higher values for the settling time constant.
CONCLUSIONS
A simple dynamic RMS simulation model is implemented in Power Factory DIgSILENT and tested against real life situations. Sufficient correlation between simulation and measurements is found in order to assess the limit of stability for the open loop Q(U) control algorithm in a laboratory environment and in a big PV plant. It is possible to estimate the operating limits of the open loop controller for specific PV plants by means of simple dynamic simulation and using known grid connection parameters ( k S and R X / ratio).
